Curcumin prevents experimental autoimmune encephalomyelitis by inhibiting proliferation and effector CD4+ T cell activation.
Multiple sclerosis (MS) has affected over 2 million people worldwide and it is thought to be initiated by the activated central nervous system (CNS). Reactive CD4+ T cells (TH1, TH17, and Treg phenotypes) are crucial to MS. The TH1 phenotype can promote major histocompatibility complex-II expression and TH17 can induce inflammatory gene expression. Curcumin, a yellow pigment, is found in turmeric rhizomes and has been reported to have various activities, such as anti-proliferative and anti-inflammatory activity. Curcumin has great potential in MS treatment. Little is known about the effect of curcumin on MS. Therefore, we investigated the effect of curcumin on MS, especially on CD4+ T cells. CD4+ T cells (TH1, TH17, and Treg cells) were cultured in Iscove's Modified Dulbecco's Medium (IMDM) medium. Cell proliferation was evaluated by MTT assay. The ability of individual CD4+ T cells to aggregate into viable colony clusters was assessed by clonogenic survival assay. Apoptosis of CD4+ T cells was determined by flow cytometry. The expression of Bcl-2, Bax, and active caspase-3 was detected by Western blotting. The effect of curcumin on the activation molecule was also evaluated by flow cytometry. MTT assay showed that curcumin significantly inhibited CD4+ T cell viability. Furthermore, TH1, TH17, and Treg all showed a dose-dependent but not time-dependent. The results of clonogenic survival assay revealed that curcumin markedly decreased the colony formation ability of CD4+ T cells. Flow cytometry results indicated that curcumin-induced remarkable apoptosis in TH1, TH17, and Treg cells. After treatment with curcumin, the expression of Bcl-2 was decreased and that of Bax and active caspase-3 was increased. Western blotting results also showed that curcumin-induced apoptosis in CD4+ T cells. Hence, our results demonstrated that curcumin inhibited CD4+ T cell proliferation via inducing apoptosis in CD4+ T cells. Meanwhile, flow cytometry results also showed that curcumin directly inhibited CD4+ T cell activation. Curcumin could inhibit CD4+ T cell proliferation and effector cell activation.